Aims/hypothesis. There is accumulating evidence that depression is common in people with Type 2 diabetes. However, most prevalence-studies are uncontrolled and could also be inaccurate from selection-bias, as they are conducted in specialized treatment settings. We studied the prevalence and risk factors of comorbid depression in a community-based sample of older adults, comparing Type 2 diabetic patients with healthy control subjects. Methods. A large (n=3107) community-based study in Dutch adults (55-85 years of age) was conducted. Pervasive depression was defined as a CES-D score greater than 15. Diagnosis of Type 2 diabetes was obtained from self-reports and data from general practitioners. Results. A number of 216 patients (7%) were identified as having Type 2 diabetes. The prevalence of pervasive depression was increased in people with Type 2 diabetes and co-morbid chronic disease (20%) but not in patients with Type 2 diabetes only (8%), compared with the healthy control subjects (9%). Regression analyses in diabetic patients yielded that being single, being female, having functional limitations, receiving instrumental support and having an external locus of control were associated with higher levels of depression. Conclusions/interpretation. The Results suggest that the prevalence of pervasive depression is increased in patients with Type 2 diabetes and co-morbid disease(s), but not in patients with Type 2 diabetes only. Functional limitations that often accompany co-morbid chronic disease could play an essential role in the development of depression in Type 2 diabetes. These findings can enable clinicians and researchers to identify high-risk groups and set up prevention and treatment programs. [Diabetologia (2003) 
diabetes was 20.5%, versus 11.4% in non-diabetic subjects [1] . It was also concluded that depression does not only have a negative effect on the quality of life of people with diabetes [2] but also on their glycaemic control [3, 4, 5] , and it is associated with increased health-care use and health-care costs [6] . However, many studies aiming to determine the prevalence of depression in Type 2 diabetes are not accurate because of selection bias as they have been conducted in specialised hospitals that treat patients with problematic diabetes. Moreover, potential confounders such as sex, socio-economic status, obesity, concomitant medical illness or complications of diabetes are often not addressed. The authors therefore concluded that additional analyses are required to determine In a recent meta-analysis, the presence of Type 2 diabetes doubled the odds of co-morbid depression. In that study, data of 18 controlled studies were used, and the mean unadjusted prevalence of depression in more definitively whether the prevalence of major depression and depression symptoms are increased in the general population of people with diabetes [1] . They also suggested that these studies should carefully measure and report potential moderators so that both adjusted and unadjusted depression prevalence can be calculated.
Knowledge about the risk factors for developing depression in Type 2 diabetic patients might also be valuable by enabling clinicians and researchers to identify high-risk groups and to set up prevention and treatment programs. Several explanations have been offered to account for the increased prevalence of depression in Type 2 diabetes. In two recent reviews, it was concluded that a large number of studies suggest that depressed mood is positively associated with the presence of diabetic complications [7, 8] . Other studies suggest that an increased level of depression is associated with demographic variables such as low education, female sex, or being unmarried [9, 10, 11] . Furthermore, general or diabetes-specific social support was found to be associated with fewer depressive symptoms or greater emotional well-being [12, 13] . It was concluded that population-based studies are needed which combine a number of risk factors for depression, as illness intrusiveness and social support can mediate the association between disease variables and depression [7] .
Therefore, the objectives of our study were to investigate the prevalence of pervasive depression in a community-based sample of older people with Type 2 diabetes, and to report both unadjusted and adjusted odds ratios for depression. Moreover, we also set out to examine the associations between depressive symptoms, co-morbid chronic diseases, functional disability, and psychosocial factors.
Subjects and methods
Sampling and response. Data were collected within the framework of the Longitudinal Aging Study Amsterdam (LASA), a study among men and women between the ages of 55 to 85 years. Data collection procedures and response have been described in detail previously [14, 15] . In short, a random sample of community-dwelling older persons, stratified by age and sex, was drawn from the population registers of eleven municipalities in three regions of the Netherlands. The cohort was originally recruited for the study "Living Arrangements and Social Networks of Older Adults" (n=3805, response-rate 62.3%). Non-response was associated with age, sex and urbanity. Older subjects, women and those living in more urbanized areas were less likely to respond. After 10 months, between September 1992 and September 1993, participants were approached to participate in the baseline LASA interview. In total, 3107 (81.7%) gave their informed consent and took part; 126 (3.3%) had died; 44 (1.2%) could not be contacted; 134 (3.5%) were too ill or impaired to be interviewed; and 394 (10.4%) refused to participate due to a lack of interest. Due to non-response on items of the depression questionnaire, a further 57 subjects were lost, leaving a study sample of 3050 for analyses pertaining to depression. A power analysis was described in the application for a project grant of the present study. This analysis showed that at least 160 diabetic patients were needed to detect a statistical significant odds ratio of 1.5 with an alpha of 0.05 and a power of 90%.
Measurements. All interviews were conducted in the homes of the participants by specially trained and intensively supervised interviewers. With permission of the participant, interviews were tape-recorded to control the quality of the data. During the interview, the following topics were assessed: diabetes (yes/no), age at onset of diabetes, type of treatment for diabetes (insulin, tablets), complications such as: cardiovascular disease (yes/no), stroke (yes/no), peripheral arteriosclerosis (yes/no) and concomitant other chronic illness. People with self-reported diabetes, who did not use insulin, or who had an onset of diabetes at an age older than 40 years were considered as having Type 2 diabetes. Functional limitations were measured with a scale previously validated in the Netherlands [16] . Symptoms of depression during the previous week were measured using the CES-D, the 20-item Center for Epidemiologic Studies Depression Scale [17] . The Dutch translation of this instrument was shown to have good psychometric properties and satisfactory criterion validity [18] . The overlap between depression and symptoms of physical illness appeared to be minimal in several studies. The CES-D total-score can range from 0 to 60. The generally used cutoff score of 16 or more was used to identify respondents with levels of depression that were clinically significant. This level of depressive symptomatology has been referred to as pervasive depression [17, 18] . A scale developed by Pearlin and Schooler was included to measure internal locus of control (mastery), which reflects the extent to which the respondent feels that he controls the course of his own life [19] . The amount of both instrumental and emotional social support received were also assessed [20] . Potentially confounding variables that were assessed included sex, age, level of education, partner status, smoking status, and body mass index (kg/m 2 ).
Statistical analyses. Firstly, demographic, clinical and depression data of three groups were compared, using the Chi-square test (for dichotomous variables) and analyses of variance (continuous data): (i) subjects with Type 2 diabetes only (ii) subjects with Type 2 diabetes and co-morbid disease and (iii) subjects without a chronic disease. A p value lower than 0.05 was regarded as significant. Next, logistic regression analyses were carried out to contrast the data on depression of the three groups. In analyses pertaining to pervasive depression, odds ratios with 95% confidence intervals were calculated and were adjusted for potential confounders. Stepwise linear regression analyses in patients with Type 2 diabetes were used to study whether depression could be predicted by means of the following sets of independent variables: (i) age, being single, having low education, female sex: (ii) eye problems, cardiovascular disease(s), other chronic disease(s): (iii) functional limitations, (iv) emotional/social support, instrumental social support and internal locus of control (mastery).
Results
Sample. The total study sample comprised of 3107 subjects, of whom 1578 were women (52%) and 1920 (62%) were married or had a partner. A number of 963 subjects were between 55 and 64 years of age (31%), 951 were 65 to 74 years old (31%) and 1136 were be-tween 75 and 85 years old (37%). The even representation of men and women and the high proportion of more elderly subjects and of subjects without a partner or with chronic diseases reflect the stratified sampling procedure. Of all subjects, 1197 (39%) reported having no chronic disease. This group of healthy subjects was used as the control group in calculating the odds for depression in Type 2 diabetes. Subjects with a chronic illness other than Type 2 diabetes were excluded from the further analyses in this study.
Type 2 diabetes mellitus. The prevalence of diagnosed diabetes (both types) was 7.8% (243 of 3107 subjects). A number of 216 subjects reported an age at onset of diabetes at 40 years or older, or reported to have diabetes but did not use insulin. These patients were therefore regarded as having Type 2 diabetes mellitus. This number of diabetic patients provided sufficient statistical power to meet the objectives of the study. The prevalence of Type 2 diabetes was 7.0% in this community-based sample of older adults. Of the patients with Type 2 diabetes, 30% (64/216) reported to use insulin injections, 56% (122/216) used oral drugs and 14% (30/216) used a diet as the main treatment for their Type 2 diabetes.
Characteristics of patients with Type 2 diabetes and healthy control subjects. Subjects without a chronic disease (n=1197) were compared with patients with Type 2 diabetes only (n=51) or Type 2 diabetes and comorbid chronic disease(s) (n=165), using Chi-square tests (for dichotomous variables) and analyses of variance (continuous data, Table 1 ). Several demographic, clinical and depression data of respondents with Type 2 diabetes and co-morbid chronic disease differed from those with Type 2 diabetes only, or without any chronic disease. Patients with Type 2 diabetes mellitus and co-morbid disease were considerably older, were more often single, and had lower education, a higher BMI and had a higher mean depression score. In the group of patients with Type 2 diabetes and co-morbid disease, 33 subjects (15% of all subjects) had only cardiovascular complications (cardiac disease, peripheral arteriosclerosis and/or stroke), 60 subjects (28%) had only co-morbid disease that is not directly related to diabetes (CNSLD, cancer and/or osteo-rheumatoid arthritis) and 72 subjects (33%) had both cardiovascular complications and co-morbidity not related to diabetes. Thus, in total 105 of 216 subjects (49%) had cardiovascular complications.
Prevalence of pervasive depression. The prevalence of pervasive depression of all subjects with Type 2 diabetes was 16.9% (36 of 213 subjects). The prevalence of pervasive depression in subjects with Type 2 diabetes (no other chronic disease) was 7.8%, which was not significantly different from healthy subjects (8.9%, Table 2 ). In the logistic regression analysis, the odds for depression were not significantly different for patients with Type 2 diabetes only and the healthy control subjects.
We found a higher prevalence of pervasive depression (19.8%) in the group of patients with Type 2 diabetes and co-morbid chronic disease, compared with those without a chronic disease and those with Type 2 diabetes only (Table 2) . Likewise, logistic regression analysis yielded a higher odds ratio of 2.53 for pervasive depression for subjects with Type 2 diabetes (with co-morbid disease) compared to subjects with no chronic disease, which was 2.0 after adjustment for the potential confounders ( Table 2 ). The odds for pervasive depression were 2.89 (1.0-8.6, 95% CI) and 2.52 after adjustment for confounders (not statistically significant) for Type 2 diabetes and co-morbid disease(s), compared with Type 2 diabetes only. The prevalence of pervasive depression was 24% in the group of subjects with merely cardiovascular comorbidity, 21% in those with non-diabetes related comorbidity and 16% in the group of subjects who had both cardiovascular and non-diabetes-related co-morbidity. In the group of patients with Type 2 diabetes and cardiovascular co-morbidity, the prevalence of pervasive depression was 30% (9/30) in patients who had a stroke, 19% (12/63) in subjects with cardiac disease and 16% (7/44) in subjects with peripheral arteriosclerosis.
Risk factors for depression in Type 2 diabetes.
Stepwise multiple linear regression analyses were carried out in subjects with Type 2 diabetes mellitus (Table 3). In the first step, female sex was associated with increased severity of depression symptoms. In the next step, it appeared that none of the individual clinical co-morbidity characteristics (eye problems, cardiovascular diseases or other chronic diseases) was associated with depression. In the third step, having functional limitations was positively associated with depression and added another 3.8% to the explained variance, while in the final step having functional limitations, receiving instrumental social support and a low sense of mastery were associated with more depression symptoms, adding almost 9% of the explained variance.
The finding that the clinical characteristics such as cardiovascular disease were not associated with depression was unexpected. To explore this result in the group of subjects with Type 2 diabetes, firstly, we conducted an additional stepwise regression analysis that included "number of chronic diseases" (sum of the chronic diseases described in Table 1 ) in the second step. In this analysis, the "total number of chronic diseases" was associated with depression symptomatology in the final model, with a Beta of 0.17, p=0.007.
Secondly, we compared the distribution of co-morbidity across men and women with Type 2 diabetes and co-morbid disease(s). It appeared that men had cardiovascular disease more often than women (77% vs 53%, p=0.001) and less often cancer (10% versus 25%, p=0.01) or osteo/rheumatic arthritis (45% vs 65%, p=0.01). Next, we conducted other additional regression analyses, for men and women separately. These analyses were similar to those described in Table 3 (except for the variable of sex, which was excluded). In the group of men with Type 2 diabetes, the results regarding the fourth model showed that being single (Beta of 0.19, p=0.05), having cardiovascular disease(s) (Beta 0.21, p=0.04) and having an internal locus of control/Mastery (Beta of −0.36, p=0.001) were significant predictors of depression symptomatology. This model explained 38% of the variance. In women with Type 2 diabetes, statistically significant predictors of depression were: receiving instrumental support (Beta 0.28, p=0.02) and Mastery (Beta −0.25, p=0.013), explaining 19% of the variance.
Discussion
The main aim of the study was to investigate the prevalence of pervasive depression in a community-based sample of people with Type 2 diabetes and to compare this rate with people without a chronic condition. The prevalence of Type 2 diabetes was 7.0% in this community-based sample of older adults, which resembles the prevalence of Type 2 diabetes found in other community-based epidemiological studies [21, 22, 23] . Our results show that one in every five patients with The results of our population-based study therefore confirm the conclusions of a recent review [1] . Furthermore, we found that more than 75% of the patients with Type 2 diabetes suffered from co-morbid chronic conditions, in addition to diabetes. Hence the majority of the patients with Type 2 diabetes have an increased risk for depression. Having multiple chronic conditions in addition to diabetes can be regarded as burdensome for many patients, as these conditions are associated with an increased number of functional limitations. Subsequently, functional limitations can negatively affect the patients' quality of life and thus contribute to the development of depression.
In the linear regression analyses, depression symptomatology was found to be positively associated with an external locus of control, having co-morbid disease, having functional limitations, having no partner and being female. This finding is in line with previous studies of several authors and suggest that many general life stresses, in addition to diabetes-related distress, can challenge the patients' adaptive capacities and can lead to a negative mood [6, 9, 10, 11, 24, 25] .
There are several limitations that need to be mentioned. First, our measure of Type 2 diabetes was based on the self-report of the subjects. Within the framework of LASA, the accuracy of the patients' self-reports of several chronic diseases, as compared with general practitioners information was studied and the percentages of underreporters (19.9%) and overreporters (0.6%) was found to be the lowest for diabetes [26] . In sum, the overall concordance between patients and general practitioners was 97.8% for diabetes. Nevertheless, we might have missed a number of patients with Type 2 diabetes in an early stage of the disease, as many of these patients are not aware of the fact that they have diabetes. If this is the case, our prevalence rates of depression might be overestimated, as the prevalence of depression was found to be lower in people with newly diagnosed diabetes [1] . On the other hand, we might have also missed patients with Type 2 diabetes with severe diabetic complications, who were too ill to participate.
In sum, our results suggest that in particular complicated Type 2 diabetes is positively associated with depression. One in every five patients with Type 2 diabetes and a co-morbid chronic disease appeared to suffer from pervasive depression. With these findings and the results of other research groups, we can assume that depression is a common, serious and disabling complication of Type 2 diabetes in both men and women. Depression can be treated effectively in patients with diabetes [27, 28] , but there is evidence to suggest that depression is under-recognized (and consequently under-treated) in this group of patients [29] . The use of a depression questionnaire to screen for depression can improve these detection rates [30, 31] . However, prospective studies are needed to test the hypothesis that screening for depression in patients with diabetes has beneficial effects on the outcomes of diabetes care.
